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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
module and an optical transceiver which are very easily 
manufactured at a low cost, high in optical and 
mechanical accuracy, and excellent in reliability. 
SOLUTION: A receiving optical module 30 and a 
transmitting optical module 64 are respectively 
composed of first resin molded bodies 20 and 50 which 
are formed of photo-electric conversion devices sealed 
up with resin and second resin molded bodies 22 and 52 
which are formed of electronic devices sealed up with 
resin, wherein the first and second resin molded body, 20 
and 22, are mechanically and electrically connected 
tougher with inner lead pins, the first and second resin 
molded body 50, and 52, are mechanically and 
electrically connected together with inner lead pins, and 
furthermore sleeves 66 and 66 are respectively fixed to 
the tips of the first resin molded bodies 20 and 50 for 
the formation of the optical modules 30 and 64 of DIP 
type. The receiving optical module 30 and the 
transmitting optical module 64 respectively provided with the sleeves 66 are assembled to an 
alignment board 80 into one piece for the formation of an optical transceiver. 
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W46 Xt/«5H- ; fc£lfc'7 f /<W ^48 Sr— fle^fJh-TSJB 
1 50^ MrF?'^ ^»*« 3 6 t -tti 
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[oo34] m\ fomm^sm 5 0 ^ 

20 f/^^4 8Xtf3te^'M***MB3 4^#tlhi-5»&iE 
isVXDist® 5 6 & % 6<Z)IB±«fB^tc:— f*4KS!$tt 
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6, 5 6 0xw^®|c^-a:^ixfcR^^O^^S 
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«^7L 7 0 *Jw«^S^:T»^j»«^«IgR S tC&flsS 
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s«ffl*^v?^-/P3 o±mmmyt*i>~-/u6 4&nx 
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fp^siwE^s 2ft\zmfe-rz> 0 «^W9ew 
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[0047] acid, mm^m 102^ 94a, 

9 4b fttWc* (OTs y — ;/ 6 6 £4g b X 5 Id IT, Eft 
8 2lda^tttt6d<tidJ; 19, *h7^>-^^t 
6 0 ft. &M¥-mi 0 2(D^««8«d38KS4xfe— 
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m?&mt lt 10 

10 0 4 8] d<7)J; 5 iddc£>7fe by>is—'<lz£tlt£* 

suft^D i o tmmmytiti? 

fi^05fc* <z>ft«i9Ifi£ <t »ra*SK^WS^rfi>«r a£id 
ff^i:m6 0 ^^^^3 0, 64id)fe 

a^xs^«*«5R^^Br«BT-fc5 0 Mid, 
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[0050] *-*\ mi o(dS<5v^r. smse**^* 
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»k JSl<o«IB*ffl»2 1 2(t I3 2id^-r^ 50 



WBB^Pl 1-168233 

12 

i *>*Mg/a§!SR 2 o t mm\^ yt-n&xu&su * 2 

1 0 2 1 6<hR«^«co^SJ2 1 8ft 

(/«ffiUyX2 2 0^ft^tLfcii|^^oT^ 

[0052] -t it, 1^0 (a) td^j:5id, F^ms y 

- Khf>-2 0 6 «b^g&y- KtfV2 0 8*«U«HlXi-a 
d<tidj: t), ^g|5y - KtV2 0 8*s— ^JtdMA^cS i 

^-^2 2 2S:^R-t--5 0 

[0 0 5 3] &id. Hi ltdS<3VNT, i£ff/8^v^ 
-yKO«3SS:«lJ6xa^*JdttWi-6 Q RB (a) Idfc 
l^T, dOi^fgffi^^^--^^^5f ci 6(7)y- k 

7i/-A3ooi^ wft-^ft^^^sraptt-r-s 
fc^^3fe^^^^ScSP3 0 2 t % mi-mm&mm-rz 

tK>^f^^»t«3 04h ^n^>^«»3 
0 2, 3 0 4BBS:SftW5.o««W{digjei-6 2*^rt 
a5U-Kt°y3 0 6, »tJ f t : ff/M^»i«3 0 4© 
«#ldRttP>ftfc4#<^Sfl!J — KtV3 0 8&mi&£ 

ti. ytT'<^ 302^ 3 0 

4co^Diidfi^y y*t>iM£tiX\t*Z> 0 tLt, *7'* 
^«*« 3 0 2 Id^ft-ftStftT^-f * 3 1 0 S:B# 

u m+r'U *mmn 304 idm^-^M ^ &mm-r 

Z> d id x *) 

[0 0 5 4] *id, mm (b) (d^i-J: 9(d. 5fefg-^id 
»LXa^*«fl&^ffiV^T. Jfr^'M ^««t«fB 3 0 2 t 

nf^-ytms^'^ * 3 1 0 1 ft^tihi-^^ 1 (Dm 
mim& 3 1 2 1 , s^^^ ^^«a5 204^ 

BS*-**tJt-rs»2eo«JB*S!»3 1 4SrfifcfflU M 

id, v~h*z7is-j*3oo<n^mteUi&&mmvx#m 

-fZZkizXV^ mm (c) te«-^±5 4*l«ttft*r* 
^ 1 <o«]||fi8SW 3 1211 m 2 ft t5H 1 0 
(c) id^-rif! 1 oW19BAKS!ffi 2 0 , 2l2tH«^ . 

m^-ytmskv*'^ ^310 *mwt-rz>^ 316^r 

[0 0 5 5] -ttT, IrIH (d) ld^-ri:9ld, rt§|5y 

- Ft'y3o 6 tft&v- Ktr^3 o s^ft^nx-r^ 

di:idJ:i9, ^SRy- Kt e >3 0 8 ^Jldt^S I 
rr-yl.3 2 2«r^fig+6o 

[0 0 5 6] »C(d N CKh^mm^"J=^-^2 2 2 
tmtS^^^zL—/U3 2 2 £rJ3i^£:5fe h^>'>— 

[0 0 5 7] £i\ HI 0 (d) Mil 1 (d) id^ 

*t* J: 5 id, (D^t^r -Jzjl 2 2 2, 3 2 2 <D 

% l <DtilSSf&gm 212, 3 l 2 Id, ^/i-^^e- 

—74 0 o%mm-fz>» ip*>, dco^ y »^4 0 ote, 

«ISftt/i»«g{b«JiBS:ffi^T^ y -^4 0 0 tr^0!)jB 



(8) 

13 

1 <7)#tfl§/&Si£B 2 12, 312 KB#-*-5 0 

[0058] mi 2(diov>T. feMvwmm&tiL 

5 o o^M^ffig^— ^iJ-f oMSiiti/^^/w-^- 

yUfSOOa^OOb^H, 3f3JB#^v*:*— ^2 2 
2(7)^g|5y- Kt">2 0 8 fcai«ffl**^a-/^3 2 2 

^LT, m9ld^bfcJ;5ld, «JIBfi8SS 
ft Eft: 8 2ft|d, 2 2 ^^jfffl 

2 2S:lRjtt-r6<t 5J-L-C«EW«tR5 0 
0 Mid. «^«fBW9 6 JrJEflWK 102^: 10 

[0 0 5 9] dCOj;5ld, ZCOmMomfflWft^ri?^- 
/U2 2 2, 3 2 2li, Si OWflgfiKMSfP 2 12, 312 
tm2<Dmffif&%l&2 1 4, 3 14&#fltU lo^ti 
?>^»JIBfiKS!SfB2 1 2, 2 14, 3 12, 3 14f«^rt 
ffly- KtT^2 0 6, 3 0 6-C5g*U*i— Wb*HS4r# 

[0 0 6 0] dcoH^coM^^Tfe h7>^(: 
Bffl^^a-^a 2 2*fflv>r«fiK$ixxv^5^^ 

22, 32 2\zftfym&kw$mm<Dfflm&Misfcx}) 

fijmX'tbZo Mid, ^^^^^-^2 2 2, 3 2 

2m<omt (BBHraPH) ?>rasi£, 

ms&mKK<otm\^xoXs ^^-^22 

.2, 3 2 2k$z*<DXV—z/4 0 0^i7)K#S^8 
[0 0 6 1] 

ld-t-£d<ha^#£ 0 Mid, ttft^S^ftT^M** 40 

[0 0 6 2] Sid. *^-Y^*«»itJl:"tS»10« 
fli^Sgtf <!: ST-r ' W * S:«Kit Jh-t" 5§2 <0«flBj*l! 



WfltWl 1-168233 

14 

[0 0 6 3] Mid, ^»y- Ktr^Srjff^ffiJBtdfi^lJ 
**ffi««r>HEL4»tK«4 fettles, 5t^>T^»«6ffl 

^«MS9i«#<^oXt, »i^«flB^KS!fflttd. 

nid»iisixttv^«) % Mfaiifga^idig^^^^^Tt 

[0 0 6 4] Mid, )fe7/W^^t^;)yhSlt^ 
LTy- K^U-A±|d@#LTl/^^T% -9-7-*$ is 

<b *^<>f * <a«3R«»<afii MdJK* $ ti .5 d as* 
i\> d(D^m. <o/S^^jgfp$^ fg^ tt 

[0 0 6 5] Mid, -eo3fr*v>^— /HdlipTtt^^jte 
v>fc#>, «Mft9Ue#K<. £.o^W»S^^|dSig 
#ffild{fc^£*x£^, fthJh««£/j!oTl^ 0 Mid, 
InGaAsP|0^W§M 

»^2ftSTftf^$*-5 d k 60 
[0 0 6 6] *mW<nit b 7 >iss<\££ti^ %\fti<n 

tstix\,^z><Dx\ &m3k»k&mj&m<n&*<Dy£ifomm 
*«*tlB*{t:^Brffi-e*>-5o Mid, 

^»S^gsjx*v\ dcofc^, 3fc^»ldfiifeTfffS 
^i^v N3t^e is~-/u&mm,'tZ Zk&X%Z> 0 
[■HttffiJILftRH] 

[mi] ^lo|||feo^ffi^Sfgffi3fe^^3.--/vcoy- 

&mx3bz> 0 

m4] mi<omm<ommtomtam^is a .-/u<ov- 
[m5] iimffl^^^-/^^p^p D „^«^^-r^ 

umxhZo 

[87] ^y-^i:Sf&ffl3t^> ? z».-/w J Rr/ig^^ 

[@8] minmm<DMm(Dyth7>is-/<<Dmm$:®i 



15 

[(HI 1] SB2c^|l3Sfi^lfi^i3Sf*ffl3t^^^--^* 

[in 1 2 ] m2 <omi&<Dmn<Dyt t ? y^-^©«st 

2, 3 2, 2 0 0, 3 0 4, 3 

4, 2 0 2, 3 0 6, 3 6, 2 



(9) %fffl¥- 11-168233 

16 

0 4, 3 0 4>--tt7'Uxfflm* 8a-8d, 3 8 
a, 3 8 b-rt«y— KtTV, lOa-lOg, 12a 
~12g, 40a-40g, 42a~42g, 2 0 8, 
3 0 8— — KfcT>\ 16, 4 

18, 2 10-*-««»7 f /W^, 4 8, 3 1 
0— ^fc-JIfiJtift^M 2 0, 5 0, 2 1 2, 3 1 
2 -Jg 1 <&«JIB/fi8!8P, 22, 52, 214, 3 1 4- 
!R 2 (D»J|gfigS!jfU % 2 4, 5 4, 2 1 6, 3 1 6-1 
pfK 2 6, 5 6, 2 1 8, 3 1 8-ftd, 2 8, 5 8, 
10 2 2 0, 3 2 0-«ffil/yX x 6 6, 4 0 0-xy- 
^ 8 0, 5 0 0-*WaHR, 8 



1] 




[SI 2] 



[El 5] 




40g 




(10) 



ftmW-l 1-168233 



IB 3] [1310] 




[EH 6 J 




42a 

<o) (b) 



(12) 



#P*f!¥ 11-168233 



[an] [mi 2] 




(51) Int. CL 6 

H0 4B 10/12 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 11-1 68233 

(43)Date of publication of application : 22.06.1999 



(51)Int.CI. 




H01L 31/12 
G02B 6/42 
H04B 10/14 
H04B 10/135 
H04B 10/13 
H04B 10/12 




(21 Application number 


: 09-333130 


(71)Applicant 


: SUMITOMO ELECTRIC IND LTD 


(22)Date of filing : 


03.12.1997 


(72)Inventor : 


KARAUCHI ICHIROU 








MIZUE TOSHIO 



(54) OPTICAL MODULE AND OPTICAL TRANSCEIVER 

(57)Abstract: 



PROBLEM TO BE SOLVED: To provide an optical module and an optical 
transceiver which are very easily manufactured at a low cost, high in 
optical and mechanical accuracy, and excellent in reliability. 
SOLUTION: A receiving optical module 30 and a transmitting optical 
module 64 are respectively composed of first resin molded bodies 20 and 
50 which are formed of photo-electric conversion devices sealed up with 
resin and second resin molded bodies 22 and 52 which are formed of 
electronic devices sealed up with resin, wherein the first and second resin 
molded body, 20 and 22, are mechanically and electrically connected 
tougher with inner lead pins, the first and second resin molded body 50, and 
52, are mechanically and electrically connected together with inner lead 
pins, and furthermore sleeves 66 and 66 are respectively fixed to the tips 
of the first resin molded bodies 20 and 50 for the formation of the optical 
modules 30 and 64 of DIP type. The receiving optical module 30 and the 
transmitting optical module 64 respectively provided with the sleeves 66 
are assembled to an alignment board 80 into one piece for the formation of 
an optical transceiver. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical device which changes one of signals into the signal of another side with the lightwave signal of 
the wavelength of 1 .3-micrometer band which transmits the inside of an optical fiber, and the electrical signal 
corresponding to it The leadframe which has the electron device loading section which carries the electron device which 
processes the aforementioned electrical signal, and the optical device loading section which carries the aforementioned 
optical device and the aforementioned electron device, and a means condensing [ optical ] by which an optical axis is 
optically combined with the aforementioned optical fiber in accordance with the optical principal plane of the 
aforementioned optical device While being the optical module equipped with the above and carrying out the resin seal 
of the aforementioned optical device loading section and the aforementioned optical device While carrying out the resin 
seal of the 1st resin molding section, aforementioned electron device loading section, and aforementioned electron 
device which consists of a transparent resin to the aforementioned lightwave signal which unified a means condensing 
[ optical ] to combine with the aforementioned optical device optically It is characterized by having the internal lead pin 
which connects with the resin molding section of the above 1st the 2nd resin molding section separated and cast, and the 
aforementioned optical device loading section and the aforementioned electron device loading section, and connects the 
aforementioned optical device and the aforementioned electron device electrically and mechanically. 
[Claim 2] The resin molding section of the above 1st is an optical module according to claim 1 characterized by uniting 
with the summit portions of the base of a rectangular parallelepiped configuration, the rest of the truncated-cone 
configuration united with the aforementioned base, and the aforementioned rest, and having the aforementioned means 
of a minor diameter condensing [ optical ] from the aforementioned rest. 

[Claim 3] The aforementioned means condensing [ optical ] is an optical module given in any 1 term of the claims 1 or 2 
characterized by being an aspheric lens. 

[Claim 4] The aforementioned leadframe is an optical module according to claim 1 characterized by preparing the DIP 
mold external lead pin for external connection, or the SIP mold external lead pin for external connection. 
[Claim 5] An optical module given in any 1 term of the claims 1 or 2 characterized by having the sleeve which has the 
1st portion which accepts the aforementioned optical fiber, and the 2nd portion which fits in the resin molding section of 
the above 1st. 

[Claim 6] The optical module according to claim 2 characterized by having the sleeve which has the 1st portion which 
accepts the aforementioned optical fiber, and the 2nd portion which fits in the rest of the resin molding section of the 
above 1st. 

[Claim 7] The aforementioned optical fiber is an optical module according to claim 1 characterized by being a 
multimode fiber. 

[Claim 8] The aforementioned optical device is an optical module according to claim 1 characterized by being carried in 
the aforementioned optical device loading section through a sub mounting member. 

[Claim 9] The aforementioned optical device is an optical module according to claim 1 characterized by being surface 
luminescence type light emitting diode or surface luminescence type semiconductor laser. 

[Claim 10] The aforementioned optical device is an optical module according to claim 1 characterized by being the 
InGaAs photodiode of an upper surface incoming radiational type. 

[Claim 11] The 1st optical module which is an optical module according to claim 1, and is optical - electrical-and- 
electric-equipment conversion device which receives the lightwave signal to which the aforementioned optical device 
transmits the aforementioned optical fiber, and is changed into the electrical signal corresponding to it, The 2nd optical 
module which is an optical module according to claim 1, and is electric - light conversion device which the 
aforementioned optical device receives an electrical signal, changes into the lightwave signal corresponding to it, and 
carries out outgoing radiation into the aforementioned optical fiber is included. The above 1st, the optical transceiver 
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characterized by the 2nd optical module being contained by the same box. 

[Claim 12] The optical transceiver according to claim 1 1 characterized by the leadframe which is the component of the 
optical module of the above 1st, and the leadframe which is the component of the optical module of the above 2nd 
having been independent electrically. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical transceiver equipped with the 
optical module for reception which changes and outputs the lightwave signal transmitted in an optical fiber to an 
electrical signal, the optical modules for transmission which change an electrical signal into a lightwave signal and are 
sent out in an optical fiber, and these optical modules. 
[0002] 

[Description of the Prior Art] As a conventional optical module, what was indicated by JP,57-91571,A, JP,57-91572,A, 
and JP,2-61 92 1 ,A is known. 

[0003] In JP,57-91571,A and JP,57-91572,A, the optical module is formed by forming a pars intermedia article and 
containing this pars intermedia article in the box equipped with the joint mechanism with an optical fiber by carrying 
out the transfer mold of the electronic circuitry which carries out signal processing of the electrical signal outputted 
from the optical device which changes a lightwave signal into an electrical signal, and this optical device by the 
transparent resin. Furthermore, the box which can intercept visitor light is formed by arranging this pars intermedia 
article in a predetermined position using a predetermined assembly fixture, and carrying out injection molding of the 
opaque resin to a lightwave signal. 

[0004] The optical module started by JP,2-61921,A has the structure which carried the optical device in the base of a 
metal optical connecter. This optical connecter is equipped with the fitting mechanism for connecting the ferrule which 
accepted the optical fiber. The optical device is carried by making into the optimal position the position where the 
electrical signal of predetermined level is acquired, actually introducing a lightwave signal into an optical fiber, and 
observing the electrical signal then outputted from an optical device, and performing optical-axis adjustment with an 
optical fiber and an optical device, in case an optical device is carried in the aforementioned base. Furthermore, the 
optical module is formed by carrying out the mould of the metal connector in which this optical device was carried, and 
the hybrid IC substrate which mounted the electronic circuitry for processing an electrical signal to one by the resin. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the following technical problems occurred with such conventional 
technology. By the optical module shown in JP,57-91571,A and JP,57-91572,A, since it was influenced by the factor 
with various installation precision of the fixture used in case the mould of the box is carried out, installation precision of 
a pars intermedia article, outer-diameter configurations of a pars intermedia article, etc. when performing optical-axis 
adjustment with the optical device by which transfermold has already been carried out to the optical fiber, a high 
alignment precision was not acquired. 

[0006] Moreover, the optical axis of an optical fiber and an optical module is indirectly doubled through the box. For 
this reason, even if it doubled the optical axis of an optical fiber and an optical module by the alignment work in a 
manufacturing process, when mechanical stress cut in credit to the box by the subsequent manufacturing process middle 
class, there was a problem that an optical axis will shift. 

[0007] Furthermore, when forming the optical transceiver for transmission and reception which built into one the optical 
module for transmission which contained electric-light conversion device, and the optical module for reception which 
contained optical-electrical-and-electric-equipment conversion device, you have to adjust the distance of both the light 
module by the wheel base of the fixture for doubling the optical axis of optical fibers and these optical devices. For this 
reason, it was very difficult to have to perform simultaneously micro optical-axis adjustment with optical fibers and 
these optical devices, and macroscopic positioning of the optical module for transmission, and the optical module for 
reception at the same process, using the same fixture, and to aim at coexistence of both adjustments. 
[0008] Furthermore, since the size of a leadframe had a limit even if it is going to mount the large-scale electronic 
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circuitry for performing complicated signal processing with the request of an advancement of optical communication, it 
was very difficult. That is, if a leadframe was enlarged, since the volume of a pars intermedia article would also become 
large, optical-axis adjustment became still more difficult, and there were problems — it is easy to produce optical-axis 
gap after completion. 

[0009] By the optical module indicated by JP,2-61921,A, while there was an advantage that optical-axis adjustment and 
adjustment between shafts could be individually performed by unifying a metal optical connecter and a metal hybrid IC 
in a resin seal, there was a problem that an expensive metal connector had to be used. Furthermore, after carrying the 
lens for condensing of another object in the metal connector and once creating as a hybrid IC also about the electronic 
circuitry, two steps of manufacturing processes of carrying this on a leadframe needed to be stepped on, and there was a 
problem of inviting the increase in part mark and complication of a manufacturing process. 

[0010] this invention is made in view of the technical problem of such conventional technology, manufacture is very 
easy, and a manufacturing cost is low, and optical / mechanical precision aims at offering a reliable optical high and 
module and an optical transceiver. 
[0011] 

[Means for Solving the Problem] In order to attain such a purpose the optical module of this invention The optical 
device which changes one of signals into the signal of another side with the lightwave signal of the wavelength of 1 .3- 
micrometer band which transmits the inside of an optical fiber, and the electrical signal corresponding to it, The 
leadframe which has the electron device loading section which carries the electron device which processes the 
aforementioned electrical signal, and the optical device loading section which carries the aforementioned optical device 
and the aforementioned electron device, While an optical axis is an optical module equipped with the means condensing 
[ optical ] optically combined with the aforementioned optical fiber in accordance with the optical principal plane of the 
aforementioned optical device and carries out the resin seal of the aforementioned optical device loading section and the 
aforementioned optical device While carrying out the resin seal of the 1st resin molding section, aforementioned 
electron device loading section, and aforementioned electron device which consists of a transparent resin to the 
aforementioned lightwave signal which unified a means condensing [ optical ] to combine with the aforementioned 
optical device optically It considered as structure equipped with the internal lead pin which connects with the resin 
molding section of the above 1st the 2nd resin molding section separated and cast, and the aforementioned optical 
device loading section and the aforementioned electron device loading section, and connects the aforementioned optical 
device and the aforementioned electron device electrically and mechanically. 

[0012] Moreover, the optical module of this invention was equipped with the sleeve which has the 1st portion which 
considers as the aspheric lens which united the aforementioned means condensing [ optical ] with the 1st resin molding 
section, and accepts the aforementioned optical fiber, and the 2nd portion which fits in the resin molding section of the 
above 1st, and made the aforementioned leadframe the structure have a DIP mold external lead pin for external 
connection, or an SIP mold external lead pin for external connection further again. 

[0013] Moreover, the optical module for transmission was constituted by constituting the optical module for reception 
and using surface luminescence type the light emitting diode or the semiconductor laser which is electric-light 
conversion device as the aforementioned optical device by using the photodiode of the upper surface incoming 
radiational type which is optical-electrical-and-electric-equipment conversion device as the aforementioned optical 
device. Moreover, it considered as the structure of carrying these optical devices in the 1st optical device loading section 
through a sub mounting member. 

[0014] The optical transceiver of this invention was made into the structure which contains these optical modules in the 

same case. 

[0015] 

[Function] The optical module of this invention being having the above structures, and not needing an expensive metal 
connector, and the optical axis adjusted at once not shifting in the subsequent manufacturing process middle class, and 
increasing the number of an electron device further for advanced features does not affect optical-axis adjustment, either. 
Furthermore, optical-axis adjustment and adjustment between shafts can completely be individually carried out also 
with the optical transceiver which unified the optical module for transmission, and the optical module for reception. 
[0016] 

[Embodiments of the Invention] (Gestalt of the 1st operation) The gestalt of operation of the 1st of the optical module of 
this invention and an optical transceiver is explained with reference to drawing 1 or drawing 9 . First, the structure of the 
optical module for reception which receives a lightwave signal and is changed into an electrical signal is explained with 
a manufacturing process. 

[0017] Drawin g 1 shows the configuration of the leadframe for manufacturing the optical module for reception. This 
leadframe 2 by carrying out etching processing of the copper sheet metal whose thickness is about about 0.2mm The 
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optical device loading section 4 for carrying optical-electrical-and-electric-equipment conversion device which is an 
optical device, Four internal lead pins 8a-8d which connect electrically and mechanically between the electron device 
loading section 6 for mounting an electronic circuitry, and the optical device loading sections 4 and the electron device 
loading sections 6, The external lead pins 10a- lOg prepared seven [ at a time ] in the both sides of the electron device 
loading section 6 and 12a-12g are formed, and silver plating is given to the front face of the optical device loading 
section 4 and the electron device loading section 6. two or more fitting for carrying out alignment of the metal mold for 
resin molding mentioned later to the predetermined position of a leadframe 2 — Holes 14a-14d are drilled 
[0018] Although shown in drawing 1 on behalf of the leadframe corresponding to one optical module for reception, in 
fact, the leadframe of the configuration of illustration is stood in a row and formed in band-like copper sheet metal, and 
it is automatically conveyed with a production line. 

[0019] sub mounting which conveys this leadframe 2 in the predetermined position of a production line, and consists of 
insulating materials, such as alumimium nitride (A1N), on the optical device loading section 4 - sub mounting after 
fixing a member 16 — optical - electrical-and-electric-equipment conversion device 18 with the gestalt of a bare chip is 
fixed on a member 16 When the InGaAs photodiode which has sensitivity to the wavelength of 1 .3-micrometer band is 
used and optical - electrical-and-electric-equipment conversion device 18 gives etching processing etc. to the insulating 
layer on a light-receiving side in semiconductor manufacture process, the minute condenser lens LN is formed 
beforehand. Furthermore, the electronic circuitry to which amplification etc. carries out the electrical signal outputted 
from optical - electrical-and-electric-equipment conversion device 18 on the electron device loading section 6 by fixing 
the active element and passive element which are an electron device is mounted, and between an electronic circuitry and 
the external lead pins 10a- lOg and 12g [ 12a-] is electrically connected by the bonding wire. 

[0020] the leadframe 2 which mounted optical-electrical-and-electric-equipment conversion device 18 and the electronic 
circuitry - resin molding of a predetermined configuration - public funds up to type ~ conveying — metal mold and a 
leadframe 2 - fitting ~ after positioning through Holes 14a-14d, to a lightwave signal, by the transparent resin, it 
dissociates, respectively and the resin seal of the optical device loading section 4 and the electron device loading section 
6 is carried out sub mounting carried in the optical device loading section 4 and it by this ~ the 2nd resin molding 
section 22 which really closes the 1st resin molding section 20 which really closes a member 16 and optical-electrical - 
and-electric-equipment conversion device 18, the electron device loading section 6, and the electronic circuitry mounted 
in it is cast (see drawing 2 ) In addition, the 1st resin molding section 20 may be cast by the transparent resin, and the 
2nd resin may be cast by the opaque resin. 

[0021] the 1st resin molding section 20 — sub mounting — with the base 24 of the shape of an abbreviation rectangular 
parallelepiped which closes a member 16, optical-electrical-and-electric-equipment conversion device 18, and the 
optical device loading section 4 It has the aspheric lens 28 really cast by the summit portions of the rest 26 of the 
truncated-cone configuration really cast on the base 24, and a rest 26, and the optical principal plane (light-receiving 
side) of an aspheric lens 28 and optical-electrical-and-electric-equipment conversion device 18 and the optical axis of a 
condenser lens LN are in agreement. 

[0022] a rest 26 — the optical axis of an aspheric lens 28, optical-electrical-and-electric-equipment conversion device 
18, and a condenser lens LN — receiving - the shape of a concentric circle — and it is the taper side of a predetermined 
tilt angle and the truncated cone which it has in predetermined height which goes to a summit portion so that it is alike, 
and may follow and may become thin gradually 

[0023] After casting the 1st and 2nd resin molding section 20 and 22, a pars intermedia article as shown in drawing 2 is 
formed by judging and removing the unnecessary portion of a leadframe 2. Furthermore, by performing bending to the 
internal lead pins 8a-8d, the external lead pins 10a- lOg, and 12a-12g, as shown in drawi n g 3 , the optical DIP (dual 
inline package) type module 30 for reception with which the rest 26 and the aspheric lens 28 were turned to the opposite 
side to the 2nd resin molding section 20 is formed. In addition, a perspective diagram when drawing 3 (a) looks at the 
completed optical module 30 for reception from the slanting front of the 1st resin loading section 20, and drawing 3 (b) 
are the perspective diagrams when seeing the optical module 30 for reception from the slanting back of the 2nd resin 
loading section 20. 

[0024] This optical module 30 for reception operates by supplying a power supply to the external lead pins 10a- lOg and 
the predetermined external lead pin of 12a-the 12g. The electrical signal outputted from optical - electrical-and-electric- 
equipment conversion device 18 in the 1st resin molding section 20 is inputted into the electronic circuitry in the 2nd 
resin molding section 22 through the internal lead pins 8a-8d, signal processing is performed, and it outputs from other 
external lead pins. 

[0025] Thus, since this optical module 30 for reception united the aspheric lens 28 for condensing with the 1st resin 
molding section 20, reduction-izing of part mark is possible for it, and it can make unnecessary optical-axis adjustment 
between optical-electrical-and-electric-equipment conversion device 18 and an aspheric lens 28, and adjustment of a 
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wheel base. Furthermore, since it is not necessary to take the structure of combining the lens for condensing, and 
optical-electrical-and-electric-equipment conversion device by the metal connector, low-cost-ization has been realized. 
[0026] Furthermore, since it has the structure which separated and cast the 1st resin molding section 20 which builds in 
optical-electrical-and-electric-equipment conversion device 18, and the 2nd resin molding section 22 which builds in an 
electronic circuitry, and connected these electrically and mechanically by the internal lead pins 8a-8d, The installation 
position of the 1st resin molding section 20 can be adjusted independently, without being influenced in the installation 
position of the 2nd resin molding section 22, when applying to communication equipment, such as an optical 
transceiver. Therefore, optical-axis adjustment with the optical fiber in communication equipment and adjustment 
between shafts can be performed easily. 

[0027] Furthermore, since the optical device loading section 4 and the electron device loading section 6 have 
dissociated, the flexibility of a design of an electronic circuitry increases and the complicated and large-scale electronic 
circuitry which can respond to the request of an advancement of optical communication can be mounted. Moreover, 
even if the 2nd resin molding section 22 becomes large in connection with the scale of an electronic circuitry becoming 
large, since the 1st resin molding section 20 is not influenced by this, it can perform easily optical-axis adjustment at the 
time of applying to the aforementioned communication equipment, and adjustment between shafts. 
[0028] Furthermore, in order that there may be no movable portion in this optical module 30 for reception, a mechanical 
strength is high and optical precision has outstanding structure, such as always being held at an optimum state. 
[0029] Next, based on drawing 4 or drawing 6 , the structure of the optical module for transmission which changes an 
electrical signal into a lightwave signal and is sent out in an optical fiber is explained with a manufacturing process. 
[0030] Drawin g 4 shows the configuration of the leadframe for manufacturing the optical module for transmission. This 
leadframe 32 by carrying out etching processing of the copper sheet metal whose thickness is about about 0.2mm The 
optical device loading section 34 for carrying electric-light conversion device which is an optical device, Two internal 
lead pins 38a and 38b which connect electrically and mechanically between the electron device loading section 36 for 
mounting an electronic circuitry, and the optical device loading sections 34 and the electron device loading sections 36, 
The external lead pins 40a-40g prepared seven [ at a time ] in the both sides of the electron device loading section 36 
and 42a-42g are formed, and silver plating is given to the front face of the optical device loading section 34 and the 
electron device loading section 36. two or more fitting for carrying out alignment to the metal mold for resin molding 
mentioned later in the predetermined position of a leadframe 32 — Holes 44a-44d are drilled 
[0031] In addition, although shown in drawin g 4 on behalf of the leadframe corresponding to one optical module for 
transmission, in fact, the leadframe of the configuration of illustration is stood in a row and formed in band-like copper 
sheet metal, and it is automatically conveyed with a production line. 

[0032] sub mounting which conveys this leadframe 32 in the predetermined position of a production line, and consists 
of insulating materials, such as alumimium nitride (A1N), on the optical device loading section 34 — sub mounting after 
fixing a member 46 — electric - light conversion device 48 with the gestalt of a bare chip is fixed on a member 46 When 
the field luminescence type InGaAsP light emitting diode which carries out outgoing radiation of the lightwave signal of 
1 .3 -micrometer band, and the InGaAs laser diode of field luminescence type are used and electric - light conversion 
device 48 gives etching processing etc. to the insulating layer on a luminescence side in semiconductor manufacture 
process, minute condenser lens LN' is formed beforehand. Furthermore, on the electron device loading section 36, by 
fixing the active element and passive element which are an electron device, an electronic circuitry is mounted and 
between an electronic circuitry and the external lead pins 40a-40g and 42g [ 42a-] is electrically connected by the 
bonding wire. 

[0033] the leadframe 32 which mounted electric-light conversion device 48 and the electronic circuitry - up to the 
metal mold for resin molding — conveying — the metal mold and the leadframe 32 of a predetermined configuration - 
fitting — after positioning through Holes 44a-44d, to a lightwave signal, by the transparent resin, it dissociates, 
respectively and the resin seal of the optical device loading section 34 and the electron device loading section 36 is 
carried out sub mounting carried in the optical device loading section 34 and it by this - the 2nd resin molding section 
52 which really closes the 1st resin molding section 50 which really closes a member 46 and electric-light conversion 
device 48, the electron device loading section 36, and the electronic circuitry mounted in it is cast (see drawing 5 ) In 
addition, the 1st resin molding section 50 may be cast by the transparent resin, and the 2nd resin molding section 52 
may be cast by the opaque resin. 

[0034] The 1st resin molding section 50 has the aspheric lens 58 really cast by the summit portions of the base 54 of the 
shape of an abbreviation rectangular parallelepiped which closes electric-**** conversion device 48 and the optical 
device loading section 34, the rest 56 of the shape of a truncated cone really cast on the base 54, and a rest 56, and its 
optical axis of an aspheric lens 58, electric - light conversion device 48, and condenser lens LN' corresponds, moreover, 
the rest 56 - the optical axis of an aspheric lens 58, electric-light conversion device 48, and condenser lens LN 1 - 
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receiving — the shape of a concentric circle ~ and they are the taper side of the predetermined tilt angle which goes to a 
peak portion and which is alike, follows and becomes thin gradually, and the truncated cone which it has in 
predetermined height Furthermore, the crevices 60 and 62 to which the predetermined field of a leadframe 32 is exposed 
are established in the upper-limit section of the 2nd resin molding section. And in the crevice 62, the small variable 
resistor for connecting with the mounted electronic circuitry and tuning the drive current to electric-**** conversion 
device 48 finely etc. is held, and the crevice 60 is formed in order to measure the potential of the predetermined pattern 
of a leadframe by the probe pin in the case of this fine tuning. 

[0035] Thus, after casting the 1st and 2nd resin molding section 50 and 52, equipping with a variable resistor etc. in a 
crevice 62 further and connecting with an electronic circuitry electrically, a pars intermedia article as shown in drawin g 
5 is formed by judging and removing the unnecessary portion of a leadframe 32. Furthermore, by performing bending to 
the internal lead pins 38a and 38b, the external lead pins 40a-40g, and 42a-42g, as shown in drawing 6 , the optical DIP 
(dual inline package) type module 64 for transmission with which the rest 56 and the aspheric lens 58 were turned to the 
opposite side to the 2nd resin molding section 52 is formed. In addition, a perspective diagram when drawin g 6 (a) looks 
at the completed optical module 64 for transmission from the slanting front of the 1st resin loading section 50, and 
drawin g 6 (b) are the perspective diagrams when seeing the optical module 64 for transmission from the slanting back of 
the 2nd resin loading section 52. 

[0036] If this optical module 64 for transmission operates by supplying a power supply to the external lead pins 40a-40g 
and the predetermined external lead pin of 42a-the 42g and an electrical signal is impressed to the external lead pin of 
further others Outgoing radiation of the lightwave signal corresponding to an electrical signal is carried out by carrying 
out power amplification of this by the electronic circuitry mounted in the 2nd resin molding section 52, and supplying 
electric - light conversion device 48 in the 1st resin molding section 50 through the internal lead pins 38a and 38b. 
[0037] Thus, this optical module 64 for transmission Since it has the unification structure which separated the 1st resin 
molding section 50 and the 2nd resin molding section 52, and connected between these resin molding sections 50 and 52 
by the internal lead pins 38a and 38b like the aforementioned optical module 30 for reception it excels in a mechanical 
strength, and optical precision is good, and it excels in the applicability in the case of applying to various 
communication equipment, and is a low cost — etc. ~ the outstanding effect is demonstrated 

[0038] Next, based on drawing 7 or drawing 9 , the structure of the optical transceiver using these optical modules 30 
for reception and the optical module 64 for transmission is explained with a manufacturing process. 
[0039] In drawing 7 (a) and (b), the sleeve 66 for fitting the ferrule which accepted the optical fiber in each of the 1st 
resin molding section 20 and 50 prepared in the optical module 30 for reception and the optical module 64 for 
transmission is fixed using ultraviolet-rays hardening resin. 

[0040] the fit-in for a sleeve 66 being the member of the shape of a tube cast by the opaque resin, and fitting in a ferrule 
from a nose-of-cam side — a hole 68 and fitting for fitting in rests 26 and 56 from a back end side — holes 70 and these 
fit-in — a hole 68 and fitting - the free passage which opens between holes 70 for free passage — it has a hole 72 and the 
flange 74 is formed in the predetermined position of the periphery section the ferrule to which the inner skin of these 
holes 68, 70, and 72 accepted the multimode optical fiber — fit-in — when it fits in into a hole 68, it is beforehand 
designed so that the optical axis Q of the multimode optical fiber may come to a center fitting « the inner skin of the 
shape of a truncated cone by which the hole 70 was set by the taper side of rests 26 and 56, annular heights 70a, and 
concave — it has annular resin-rich-area ball 70b furthermore, the breakthrough 68 of a major diameter and it — the free 
passage of a minor diameter - step 76a for making the nose of cam of a ferrule 78 contact those boundary portions is 
formed with the hole 72 

[0041] next, the taper side of the rest 26 of the optical module 30 for reception and the taper side of the rest 56 of the 
optical module 64 for transmission - ultraviolet-rays hardening resin RS — applying - rests 26 and 56 — fitting — by 
making it fit in into a hole 70, and irradiating ultraviolet rays at ultraviolet-rays hardening resin RS, the 1st resin 
molding section 20 and 50 is alike, respectively, and a sleeve 66 is fixed furthermore, the ferrule 78 for adjustment 
which accepted the multimode optical fiber at this fixing process — fit-in of a sleeve 66 - it fits in into a hole 68, the 
optical modules 30 and 64 are actually operated, and optical-axis doubling of a multimode optical fiber and each optical 
device 18 and 48 and adjustment of a wheel base are also simultaneously performed by the so-called power monitor 
method 

[0042] here - rests 26 and 56 — fitting — since ultraviolet-rays hardening resin RS is controlled in annular heights 70a 
and resin-rich-area ball 70b in case it inserts in into a hole 70, it does not adhere to aspheric lenses 28 and 58 
Furthermore, since it corresponds to configuration change of the aspheric lenses 28 and 58 by the contraction variation 
at the time of molding of the 1st resin molding section 20 and 50, 3 shaft alignment is carried out. Furthermore, once 
fixing a sleeve 66, the optimal alignment state is held as it is by reinforcing by the heat-curing resin. Therefore, optical- 
axis gap etc. did not occur and optical coupling structure where precision is very high is realized [ be / under / 
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subsequent manufacturing process / setting etc. / it ] by maintenance-free one. 

[0043] Next, in through hole group 80a-80d of two or more trains prepared in the predetermined position of the 
alignment substrate 80 of the shape of a rectangle cast by the glass epoxy resin etc. in drawing 8 As these are unified 
and by fitting in the external lead pins 10a- lOg of the optical module 30 for reception, 12a-12g, and the external lead 
pins 40a-40g of the optical module 64 for transmission and 42g [ 42a-] shows to drawing 9 further In the box 82 of the 
shell configuration cast by the opaque resin, as the optical module 30 for reception and the optical module 64 for 
transmission are contained, the alignment substrate 80 is attached. 

[0044] Two or more engagement salients 84 which protruded on the box 82 towards the inside here, Only by having two 
or more steps (not shown) prepared in the depths side a little from these engagement salients 84, and inserting in the 
side edge section of the alignment substrate 80 among these engagement salients 84 and aforementioned steps It has 
structure which can hold automatically the optical module 30 for reception, and the optical module 64 for transmission 
in the back position in a box 82, and can unite the alignment substrate 80 with a box 82. 

[0045] Furthermore, the sleeve wearing rooms 90 and 92 prolonged in back are formed in the box 82 from the openings 
86 and 88 for ferrule insertion prepared in the front position, and openings 86 and 88, and it is automatically equipped 
with each sleeve 66 in the sleeve wearing room 90 and 92 towards an opening 86 side and 88 sides only by attaching the 
aforementioned alignment substrate 80. 

[0046] next, the engagement which has two pairs of pieces 94a and 94b of pinching each sleeve 66 of whose is pinched 
and by which resin molding was carried out — each sleeve 66 is more firmly fixed in a box 82 by putting a member 96 
in a row to the alignment substrate 80, and attaching it on the sleeve wearing room 90 and 92 in addition, engagement — 
inserting the engagement salients 98 and 98 of the couple which protruded on the both-sides edge of a member 96 in the 
engagement hole 100,100 of the couple formed in the side attachment wall of a box 82 - engagement - it has structure 
which can attach a member 96 to a box 82 automatically 

[0047] Next, an optical transceiver is completed by attaching the rectangle plate 102 to a box 82, as the pieces 94a and 
94b of pinching and each sleeve 66 are covered, in addition, engagement of the couple drilled by the side attachment 
wall of a box 82 in the engagement salient 104,104 of the couple which protruded on the both-sides edge of the 
rectangle plate 102 - it has structure which can attach the rectangle plate 102 to a box 82 automatically only by 
inserting in a hole 106,106 and these alignment substrates 80 and engagement - as for a member 96 and the rectangle 
plate 102, the function as a wrap bottom plate also demonstrates the rear-face side of a box 82 
[0048] Thus, according to this optical transceiver, since it is constituted using the optical module 30 for DIP type 
reception of another object, and the optical module 64 for transmission, each optical-axis adjustment of a receiving 
system and a transmitting system and adjustment of a wheel base can be performed to individual independence. Since 
the sleeve 66 which gave optical-axis adjustment and adjustment of a wheel base to each optical module 30 and 64 is 
fixed, the simplification as an erector is possible. Furthermore, since adjustment of the distance between these optical 
modules 30 and 64 (arrangement interval) and installation adjustment of each sleeve 66 can be performed separately 
independently, the alignment precision of the optical modules 30 and 64 and each sleeve 66 is not influenced by 
adjustment of the aforementioned arrangement interval. For this reason, an optical module with a precision high optical 
very is realizable. 

[0049] (Form of the 2nd operation) Next, with reference to drawing 10 - drawing 12 , the form of operation of the 2nd 
of an optical module and an optical transceiver is explained. In addition, the difference and the focus with a form of the 
1st operation are mainly explained. 

[0050] First, based on drawing 10 , the structure of the optical module for reception is explained with a manufacturing 
process. In this drawing (a), to the leadframe 200 for manufacturing this optical module for reception The optical device 
loading section 202 for carrying optical-electrical-and-electric-equipment conversion device, Four internal lead pins 206 
which connect electrically and mechanically between the electron device loading sections 204 for mounting an 
electronic circuitry and these loading sections 202,204, and five external lead pins 208 prepared behind the electron 
device loading section 204 are formed. Silver plating is given to the front face of the optical device loading section 202 
and the electron device loading section 204. And an electronic circuitry is mounted by fixing optical-electrical-and- 
electric-equipment conversion device 210 through a sub mounting member in the optical device loading section 202, 
and fixing an electron device in the electron device loading section 204. 

[0051] Next, the 1st resin molding section 212 which really closes the optical device loading section 202 and optical- 
electrical-and-electric-equipment conversion device 210 using a transparent resin to a lightwave signal as shown in this 
drawing (b), A pars intermedia article as shown in this drawing (c) is formed by casting the electron device loading 
section 204 and the 2nd resin molding section 214 which really closes an electronic circuitry, and judging and deleting 
the unnecessary portion of a leadframe 200 further. In addition, the 1st resin molding section 212 has the structure 
where the 1st resin molding section 20 shown in drawing 2 , the base 216 under which optical-electrical-and-electric- 
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equipment conversion device 210 is laid similarly, the rest 21 8 of a truncated-cone configuration, and the aspheric lens 
220 were unified. 

[0052] And as shown in this drawing (d), the external lead pin 208 completes the optical SIP (single in line package) 
type module 222 for reception located in a line with the single tier by carrying out bending of the internal lead pin 206 
and the external lead pin 208. 

[0053] Next, based on drawin g 1 1 , the structure of the optical module for transmission is explained with a 
manufacturing process. In this drawing (a), to the leadframe 300 for manufacturing this optical module for transmission 
The optical device loading section 302 for carrying electric-light conversion device, Two internal lead pins 306 which 
connect electrically and mechanically between the electron device loading sections 304 for mounting an electronic 
circuitry and these loading sections 302,304, and four external lead pins 308 prepared behind the electron device loading 
section 304 are formed. Silver plating is given to the front face of the optical device loading section 302 and the electron 
device loading section 304. And an electronic circuitry is mounted by fixing electric-light conversion device 3 10 in the 
optical device loading section 302, and fixing an electron device in the electron device loading section 304. 
[0054] Next, the 1st resin molding section 312 which really closes the optical device loading section 302 and electric- 
light conversion device 310 using a transparent resin to a lightwave signal as shown in this drawing (b), A pars 
intermedia article as shown in this drawing (c) is formed by casting the electron device loading section 204 and the 2nd 
resin molding section 314 which really closes an electronic circuitry, and judging and deleting the unnecessary portion 
of a leadframe 300 further. The 1st resin molding section 312 has the structure where the 1st resin molding section 
20,212 shown in drawing 2 and drawing 10 (c), the base 316 under which electric-light conversion device 310 is laid 
similarly, the rest 318 of a truncated-cone configuration, and the aspheric lens 320 were unified. 
[0055] And as shown in this drawing (d), the external lead pin 308 completes the optical SIP (single in line package) 
type module 322 for transmission located in a line with the single tier by carrying out bending of the internal lead pin 
306 and the external lead pin 308. 

[0056] Next, the structure of the optical transceiver using these optical modules 222 for reception and the optical 
module 322 for transmission is explained with a manufacturing process. 

[0057] First, as shown in drawing 10 (d) and draw in g 1 1 (d), the sleeve 400 for making the ferrule which has received 
the multimode optical fiber fit in each 1st resin molding section 212,312 of each optical module 222,322 is fixed, 
namely, resin molding of the shape of a tube with this same sleeve 400 as drawing 7 — it is a member and a sleeve 400 
is fixed in each 1st resin molding section 212,312 using ultraviolet-rays hardening resin and a heat-curing resin 
[0058] Next, in drawing 12 , these are unified by fitting in the external lead pin 208 of the optical module 222 for 
reception, and the external lead pin 308 of the optical module 322 for transmission into through hole group 500a 
currently formed in the predetermined position of the rectangle-like alignment substrate 500 the single tier every, and 
500b. and the inside of the box 82 by which resin molding was carried out as shown in drawing 9 — the optical module 
222 for reception, and the optical module 322 for transmission — containing — making — the alignment substrate 500 — 
attaching ~ further - engagement — the optical transceiver of the gestalt of this operation is completed by attaching a 
member 96 and the rectangle plate 102 to a box 82 

[0059] thus, since the optical module 222,322 of the gestalt of this operation has the unification structure which 
separated the 1st resin molding section 212,312 and the 2nd resin molding section 214,314, and connected between 
these resin molding sections 212,214 and 312,314 by the internal lead pin 206,306, it is excellent in a mechanical 
strength, its optical precision is good, it is excellent in the applicability in the case of applying to various communication 
equipment, and a low cost — etc. — the outstanding effect demonstrates 

[0060] Moreover, according to the optical transceiver of the gestalt of this operation, since it is constituted using the 
optical module 222 for SIP type reception of another object, and the optical module 322 for transmission, each optical- 
axis adjustment of a receiving system and a transmitting system and adjustment of a wheel base can be performed to 
individual independence. Since the sleeve 400 which gave optical-axis adjustment and adjustment of a wheel base to 
each optical module 222,322 is fixed, the simplification as an erector is possible. Furthermore, since adjustment of the 
distance between these optical modules 222,322 (arrangement interval) and installation adjustment of each sleeve 400 
can be performed separately independently, the alignment precision of the optical module 222,322 and each sleeve 400 
is not influenced by adjustment of the aforementioned arrangement interval. For this reason, an optical module with a 
precision high optical very is realizable. 
[0061] 

[Effect of the Invention] Since the means condensing [ optical ] was united with the 1st resin molding section according 
to the optical module of this invention as explained above, reduction-izing of part mark is possible, and optical-axis 
adjustment between an optical device and a means condensing [ optical ] and adjustment of a wheel base can be made 
unnecessary. Furthermore, since it is not necessary to take the structure of combining a means condensing [ optical ] and 
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an optical device by the metal connector, low-cost-izing is possible. 

[0062] Furthermore, the 2nd resin molding section which carries out the resin seal of the 1st resin molding section and 
electron device which carries out the resin seal of the optical device is separated and cast, and the installation position of 
the 1st resin molding section can be adjusted independently, without being influenced in the installation position of the 
2nd resin molding section, when applying to communication equipment, such as an optical transceiver, since it has the 
structure which connected these electrically and mechanically by the internal lead pin. Therefore, optical-axis 
adjustment with the optical fiber in communication equipment and adjustment between shafts can be performed easily. 
[0063] Furthermore, although the installation position of the 2nd resin molding section must be adjusted in order to have 
to align an external lead pin at a position, since the optical device loading section and the electron device loading section 
have dissociated, the flexibility of a design of an electronic circuitry increases and the complicated and large-scale 
electronic circuitry which can respond to the request of an advancement of optical communication can be mounted. 
Moreover, even if the 2nd resin molding section becomes large in connection with the scale of an electronic circuitry 
becoming large, since the 1 st resin molding section is not influenced by this, it can perform easily optical-axis 
adjustment at the time of applying to the aforementioned communication equipment, and adjustment between shafts. 
[0064] Furthermore, since the optical device is fixed on a leadframe through a sub mounting member, it is not 
influenced by performing material selection of sub mounting appropriately by the difference in the expansion coefficient 
of a leadframe and an optical device. Consequently, the stress to an optical device is eased and reliability improves. 
[0065] Furthermore, in order that there may be no movable portion in this optical module, a mechanical strength is high 
and optical precision has outstanding structure, such as always being held at an optimum state. Furthermore, it can be 
made to operate on the wavelength of 1 .3-micrometer band which fitted a long distance and mass transmission by using 
the compound semiconductor of an InGaAsP system as an optical device. 

[0066] According to the optical transceiver of this invention, since it is constituted using the optical module for 
reception of another object, and the optical module for transmission, each optical-axis adjustment of a receiving system 
and a transmitting system and adjustment of a wheel base can be performed to individual independence. Since a sleeve 
is fixed to each optical module, the simplification as an erector is possible. Furthermore, since adjustment of the 
arrangement interval between these optical modules and installation adjustment of each sleeve can be performed 
separately independently, the alignment precision of an optical module and each sleeve is not influenced by adjustment 
of the aforementioned arrangement interval. For this reason, an optical module with a precision high optical very is 
realizable. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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